By providing information and possibly shaping parents' preferences, health-care providers are thought to play a critical role in parental decisions to enroll their infants in research. Yet, little is known about health-care providers' beliefs about research with newborns. Previous studies suggest that parents and health-care providers are often at odds regarding attitudes towards research.
INTRODUCTION
Researchers are gradually beginning to understand parental motivations concerning the enrollment of their children in research, their perspectives on the informed consent process, and their attitudes regarding research with infants in general. Several studies have shed light on the parental decision-making process, finding that numerous factors, including the possibility of therapeutic benefit, 1,2 altruism, [3] [4] [5] [6] the desire to contribute to medical science, 3, 6 the ratio of risks to benefits, 7 and the perception of no other alternative 2, 5 weigh heavily in parental decisions to grant or to refuse consent. In a previous study, we found that parents generally have positive views of research involving newborns, with fewer than 10% of participants agreeing that undertaking research with babies was intrinsically wrong. 8 A clear majority also supported the notion that research must be performed on certain babies for the common good of all babies. 8 Nonetheless, it has been suggested that parents and health-care providers are often at odds with regard to their attitudes towards treatment options and clinical trials. 9 In these debates, it is assumed that health-care providers have positive attitudes toward research with newborns, and that they will encourage parents to enroll their infants. This is significant in light of the considerable influence yielded by both physicians and nurses in the parental decision-making process. Physicians, for instance, are thought to play a pivotal role in framing information, while parental trust in and esteem of their physicians may play an instrumental role in shaping their preferences. 10, 11 Nurses, for their part, often provide ongoing information to patients and their families while clarifying and interpreting the information initially presented by physicians. 10 While parental views about research have been examined, there is a paucity of knowledge concerning the attitudes of health-care providers towards research with newborns. For a better understanding of the forces at work in the consent process, more needs to be understood about how health-care providers view research with newborns. Physicians' perspectives of the informed consent process for pediatric clinical trials 1, 4 and their beliefs about parental motivations to enroll their children in research studies 4, 12 have been documented, but their perceptions of the acceptability of research involving newborns remain unknown. Nor is it clear how nurses view such research. There is some reason to believe that nurses may view things differently than do patients or physicians. In a study of nurses' attitudes towards clinical oncology trials, participants acknowledged the importance of research in improving the quality of clinical care but they expressed some paradoxical views. They were reluctant to encourage their own patients to participate in research and were not entirely convinced that research physicians respected patients' wishes or that patients were sufficiently informed. 13 The purpose of the current study was to examine attitudes of doctors and nurses concerning the acceptability of research with newborn babies and the degree of research-related risk to which they would be willing to expose their own infant. Results of this study were then compared with those of a previous study of parents' perceptions, with the objective of revealing similarities and differences.
METHODS

Design and Recruitment
A survey design was used for this study. Participants were doctors and nurses working in a large referral and tertiary care teaching hospital in a major Canadian city. The hospital averages 4000 deliveries a year and the NICU admits approximately 1000 infants a year. It has an active neonatal research program. Ethics approval for this study was granted by the Conjoint Health Research Ethics Board.
Nurses in the intensive care (NICU) and special care nurseries (SCN) were informed of the study through posters and staff meetings. Questionnaires were left in a box in the staff lounge and nurses who chose to participate were requested to return the completed surveys in a box. Responses were anonymous. Physician participants were randomly selected from those attending at the hospital. Surveys were mailed to them and they were requested to return the surveys through the internal mail. All specialties of physicians were surveyed except neonatologists.
Data Collection
A 35-item questionnaire had been developed by the investigators for a previous study assessing general attitudes of parents towards research with newborns and had been found to have acceptable psychometric properties.
14 For this study, the instrument was modified to make it more suitable for health-care providers by removing items related to demographics. Two questions were added: (a) one question pertaining to whether or not they would encourage parents to enroll their babies in research studies and (b) the other seeking their opinion as to whether or not parents should be excluded from the research decision-making process. Part A consisted of 20 five-point scaled (Likert-type) questions designed to explore beliefs about the following themes: acceptability of research on infants, trust in doctors, parents as decision makers, consent for research, and research personnel. Participants were asked to rate their level of agreement to statements on a five-point scale ranging from ''strongly disagree'' to ''strongly agree''.
Part B consisted to five scenarios constructed to represent typical studies that might be carried out on infants, and reflecting different degrees of risks (See Table A1 ).
For example, scenario III was presented as follows:
Imagine that your infant is having some trouble breathing. A catheter (small tube) will be inserted into the blood vessel supplying the infant's lungs. We will use the catheter to measure pressures in the infant's lungs. Knowing the pressures in the vessels in the lungs in different diseases will help other infant in the future, it will not help your infant directly. There will be some discomfort to your infant when the catheter is inserted. There is also a very small risk of infection and that the catheter could cause serious bleeding from the major blood vessels.
For each scenario, participants were instructed to imagine that their infant was a candidate for the research, and to indicate whether they would be likely to enroll their infant (yes, no), and whether they would expect to be asked for consent (yes, no). To establish the degree of perceived risk with each of the scenarios, participants were asked to rate risk on a scale of 1 to 10, with one being no risk and ten being major risk.
Data Analysis
Data were entered into a database, cleaned and analyzed using SPSS r 11.0. Descriptive statistics were computed for all variables. Responses to Likert-type questions were treated as ordinal and were analyzed accordingly. As responses were somewhat homogeneous within groups, resulting in frequent small or empty cells were collapsed from five to three, representing disagreement, neutral, and agreement. Comparisons between the physicians and nurses were completed using Fisher's exact tests for the majority of questions, and w 2 when the Fisher's exact test failed to converge. When significant results were found with the 3 Â 2 tables (degree of agreement by health-care provider) for the scaled items, post hoc single-sample w 2 's were computed for each pair of comparisons. In addition, as part of the analysis of the current data set, Fisher's exact tests were used to compare results with those from the previously reported study of parental perceptions.
RESULTS
Demographics
Of 80 questionnaires made available to nurses working in the NICU and SCN, 50 were returned, for a response rate of 62.5%. In all, 340 surveys were placed in physicians' mailboxes. Of these, 298 were picked up and 64 completed, returned for a response of 22%.
Responses of Health-Care Providers F Scaled Responses Table 1 details the percentage of both physicians and nurses who agreed with each scaled item in Part A. Fisher's exact tests revealed significant differences between groups in five items. Nurses were more likely than physicians to report that they would never consent to enroll their own babies in research studies (12.0 vs 3.1%, p<0.01). Similarly, one question, worded as ''I would never encourage parents to enroll their baby in a research study'' received disagreement from 96.9% of physicians and 68.0% of nurses, with the rest neutral in both groups. On the question of whether babies should be subjected to risk in the interests of improving future standards of care, nurses proved to be considerably more risk-averse than were physicians, with only 40.8% expressing agreement compared to 56.3% of physicians (p<0.05). Surprisingly, nurses were less likely to believe that parents' consent should be required for all forms of research (76.0 vs 92.2%, p<0.05). A significant difference was found on whether parents ought to be able to keep their baby out of research if there was risk to the baby, but post hoc tests revealed that the difference was in the ''neutral'' category, with physicians being more undecided than nurses. In general, results showed that support for research was widespread among both physicians and nurses. For instance, physicians unanimously disagreed with the notion that research should never be carried out on babies, while only 4% of nurses endorsed this item. Few physicians or nurses equated the conduct of research on babies with using them as guinea-pigs (4.7 and 8.2%, respectively), while only 3.1% of doctors and 6.1% of nurses would reject using babies as research subjects because of their inability to participate in the decision-making process. The vast majority of physicians and nurses, 75.0 and 83.7% respectively, also agreed that it is necessary to conduct research on some babies for the good of all babies.
Both physicians and nurses indicated that they possessed a solid understanding of the research process (93.8 and 82.0%, respectively). Furthermore, while physicians appeared to be somewhat more aware of the existence of a research approval process to ensure the safety of potential research participants, the difference was not significant (81.3 vs 69.4%). Likewise, both physicians and nurses expressed confidence that physicians at their particular hospital would not engage in research that could potentially subject newborns to considerable danger (89.1 and 91.8%). Yet, health-care providers' knowledge of and faith in the research process did not lead them to advocate blind trust in physicians. Indeed, only 9.4% of physicians and 12.0% of nurses agreed with the assertion that parents should unquestioningly follow the advice of their physician and grant consent if their physician suggests that they do so. Along the same lines, only 4.7% of physicians and 14.3% of nurses agreed that parents should not have to make the decision about whether their child was enrolled in a research study. Health-care providers also largely rejected the notion that research should be conducted solely by doctors (7.8 and 2.0%, respectively), thereby acknowledging a niche for other investigators, such as nurses or psychologists in medical research. Finally, physicians and nurses also perceived a need for greater public information.
Responses of Health-Care Providers F Scenarios Health-care providers' responses on questions about the five scenarios are detailed in Figure 1 . Here, nurses were considerably less likely to agree that they should be asked for informed consent in a hypothetical scenario involving low risk with a possibility of direct benefit, with only 28.6% of nurses, compared to 61.9% of physicians, reporting that they would want to be asked informed consent. Attitudes about seeking informed consent for the other four scenarios did not differ significantly between groups. Although physicians were generally more willing to enroll their infant in the hypothetical studies, differences were again not significantly different. Interestingly, 35.7 and 28% of doctors and nurses, respectively, indicated that they would be willing to enroll their infant in a study involving moderate risk and no direct benefit to the infant.
Comparisons of Responses of Parents and Health-Care Providers
When results from the current study were compared with results of the previous study examining parental attitudes, some interesting differences emerged. Table 2 shows those items where differences between health-care providers and parents were significant. For ease of comparison, results have been pooled (physicians and nurses; NICU parents and parents of normal newborns). While this approach may be considered statistically ''suspect'', given that few items showed significant differences between the two parent groups and the two health-care provider groups, it was felt that numerous and detailed comparisons would be unnecessarily cumbersome for the purposes of this exploratory study. The intent was simply to get a beginning sense of whether parents, in general, differed from health-care providers.
Overall, 57.3% of parents and 78.8% of health-care providers were supportive of the notion that research should be conducted on some babies for the good of all babies (p<0.05). Parents and health-care providers differed in the extent to which they were willing to accept subjecting some babies to additional risk in the interests of improving future standards of care (49.6 and 24.1%, respectively), and parents were significantly more likely to agree that research should not be conducted on all (6.2 vs 1.8%). Only 7.1% of parents and 4.4% of health-care providers agreed that it is wrong to do research on babies because of their inability to provide consent.
Parents were significantly more likely to trust doctors regarding placement of an infant in research (40.4 vs 10.5%) and exposing infants to risk (90.3 and 76.2%). They were also ignificantly more likely to agree that parents may not accept the same risk for their babies that they would for themselves (24.4 vs 15.0%), Nonetheless, they appeared to value strongly their role in the enrolment process. The majority (90.8%) expressed agreement that informed consent ought to be obtained for all research procedures, and they were less likely than health-care providers to permit researchers to gather information from patient charts without prior consent (38.7 vs 59.5%, respectively).
The majority of parents and health-care providers agreed to the need for more public information regarding research with newborn babies (75.6 and 81.4%, respectively). However, parents were considerably less confident in their knowledge of the way in which research is conducted. Indeed, only 43.4% rated their understanding of the research process as good, compared to 88.6% of health-care providers. Moreover, only 51.6% of parents, compared to 76.1% of health-care providers, were aware of the existence of a review and approval process that ensures that people are not harmed. This may explain why parents were also significantly less likely to agree that physicians would never undertake research that could place babies at real risk (76.2 vs 90.3%). Parents and health-care providers also differed concerning who ought to conduct research; parents were more likely to agree that research should only be undertaken by physicians (21.0 vs 5.3%).
Comparisons of Responses of Parents and Health-Care
Providers F Scenarios Health-care providers were, on the whole, more likely to enroll their infants in a hypothetical scenario involving low risk and a possibility of direct benefit. They were also more willing than parents to accept both a probability of moderate risk (91.3 vs 69.8%) and a probability of major risk (96.5 vs 64.4%) when there was a possibility of major direct benefit. A greater number of parents wanted to be asked for informed consent for the hypothetical study involving a low probability of risk alongside a possibility of direct benefit (99.0 vs 47.3%, parents and health-care providers, respectively), as illustrated in Figure 2 . However, parents and health-care providers did not differ significantly regarding their preferences for informed consent for the other four scenarios. It is interesting to note that approximately 30% of both parents and health-care providers indicated that they would also enroll their babies in study involving a small probability of moderate risk, yet no possibility of direct benefit. However, both groups unanimously agreed that they would want to be asked for consent in such instances.
DISCUSSION
Some of the limitations of our study are that only 22% of physicians responded to the survey, so it is difficult to make generalizations to the physician population. Despite the poor physician response rate, however, the numbers of physicians and nurses who completed the questionnaire were roughly similar. Another possible limitation is sampling strategy, in that nurse participants all worked in NICU or SCN, while none of the physician participants did. This was a deliberate choice, as it was felt that nurses working in NICU would be more likely than nurses in the general population to have been exposed to research with newborns, and hence would have given it more consideration. Moreover, as one reason for this study was to begin reflections on how health-care providers' views might shape the research agenda (and possibly parents' responses), it was thought to be important to survey NICU nurses, who would be most likely to be in contact with parents whose infants were invited to take part in a research study.
In contrast, it was reasoned that physicians working in NICU, as frequent principal investigators, would have a vested interest in supporting research with newborns, and therefore would represent a skewed sample. As most physicians would have had some exposure to neonatal medicine and research in their basic educational program, it was felt that they could give a relatively unbiased opinion on the subject. Finally, it is important to note that neither gender nor level of education, which were found to be important mediating variables in our previous study, were included in our current analysis because education and gender were confounded by professional discipline. 8 Because of these limitations, study findings should be interpreted with caution, but they do point to some interesting differences between the views of physicians and nurses, and between health-care professionals and parents. At the very least they suggest important areas for future research, and raise some provocative questions about how physicians' and nurses' views might have an influence on the conduct of research in the NICU. For example, on the theme of acceptability of research nurses were significantly less positive about the need for neonatal research, their willingness to enroll their own baby in a study, and their willingness to encourage parents to enroll their infant. This is important in that all the nurses surveyed would have had some involvement with neonatal research. If their experience left them with negative views, it raises questions about whether they might have a negative impact on study enrollment. Fewer than half of nurses, and only 56% of physicians agreed that it was important to do studies in which babies were put at additional risk, which again speaks to a possible impact on the kind of research that caregivers would endorse. Also of interest, and perhaps some concern is that fewer than 82% of nurses indicated confidence in their knowledge about research. Given their active involvement as caregivers of infants who are enrolled in research, this begs the question of the kind of support parents might receive from nurses who do not themselves understand the process. Although physicians were more likely than nurses to advocate research with newborn babies, they also demonstrated a higher level of support for obtaining parental consent regardless of the level of risk or benefit involved. Thus, physicians appeared to accord greater importance to obtaining informed consent and recognize the need for parental input in the research decision-making process. These results are consistent with a previous study which also highlighted physicians' respect for the informed consent process. 5 This is reassuring in light of Edwards' finding that 87% of physicians felt they could enroll more subjects if they could dispense with the informed consent process. 15 Interestingly, nurses were found to demonstrate the least support for obtaining parental consent for low-risk research. This could be because nurses may regard the informed consent process as an unnecessary burden on parents. 13 Burgess et al. 16 found that a substantial minority of parents reported that being approached for consent added additional stress to an already stressful situation. Given that nurses often spend a great deal of time interacting with patients and their families, they may be attuned to parental feelings and thus more aware of the impact of the informed consent procedure on parental emotional states. 13 When parents' views were compared with the views of healthcare providers, some interesting differences emerged. On questions about whether research should be done on babies, particularly as they have no say in the matter, parents were significantly less supportive than health-care providers. Nonetheless, the majority of parents expressed positive views. Parents supported the need for obtaining parental consent before proceeding with any kind of research significantly more often than did health-care providers. This is perhaps not surprising, given previous research demonstrating that parents perceive the informed consent process to play a pivotal role in safeguarding their child's interests. For instance, Burgess et al. 16 found that 86% of parents enrolled in a retrospective survey believed that consent forms were necessary for protecting their children. With the growing interest in research ethics and the ethics of the use of personal health-care data for research purposes, it is important to note that only 39% of parents, compared to 60% of health-care providers, agreed with the idea that research information could be taken from patient charts without consent. This might be explained in part by observed differences in awareness of an ethics approval process for all studies; conceivably, parents might be more receptive to the idea of the use of chart data without consent if they believed that the study was being monitored to protect their confidentiality. However, this is only speculative, and requires further research.
Despite the majority view that consent was necessary, a substantial minority of parents indicated that they should trust their doctors and enroll their babies in research studies at the doctor's suggestion. One interpretation is that these parents hold their doctors in high esteem and believe that the doctor would not suggest any procedure that was not in the patient's best interests. However, the picture may be somewhat more complicated. Cox's study of patients' experiences of decision making and informed consent in phase I and II oncology trials also revealed that many patients felt they lacked the requisite background knowledge with which to make a decision, and therefore wanted their physicians to suggest a course of action. 17 This could certainly have been a factor in this study, as fewer than half of surveyed parents felt that they possessed a solid understanding of the research process.
Finally, when asked about hypothetical research scenarios, health-care professionals were significantly more willing to enroll their own infants in studies involving low risk and possibility of direct benefit, moderate risk and possibility of major direct benefit, and major risk and possibility of major direct benefit. In other words, health-care providers indicated more willingness than parents to accept some risk in exchange for the possibility of direct benefit to their infant. What is important, however, is that approximately 30% of parents and health-care providers were willing to enroll their baby in a research study involving moderate risk yet no possibility of direct benefit. This is especially interesting in light of previous findings that risk-benefit calculations figure prominently in parents' decisions to grant or refuse consent. 7 It suggests that decisions to consent to research may not be based on estimations of risk and benefit alone. Although we did not do a risk assessment analysis with parents, data indicated that health-care providers correctly assessed the degree of risk and benefit inherent in the scenario, which supports that conclusion that for them, at least, other factors were working in decision making. In previous studies altruism, citizenship and activism, and considerations of personal benefit or economic gain have been shown to figure prominently. 18, 19 This points to the need for researchers to pay particular attention to explaining risk and ensuring that parents do not underestimate it in the interests of serving the goals of science.
In conclusion, this study about research enrollment and consent suggests that the views of physicians, nurses, and parents may differ, and points to a need to look more carefully at the differences we report. Larger numbers of enrolled physicians than nurses and parents than previous study believe it is important to do research studies even if there are additional risks to babies. Enrolled nurses are more likely to never enroll their own baby and enroll babies into minor studies without consent. Parents in the previously done study differed from present study subject in their views regarding acceptability of research, trust in doctor, parents as decision makers, consent for research, research personnel, and evaluation of research. There may be a need for more education about the research process, particularly among parents and nurses. Efforts should be undertaken to raise parental awareness of the review and approval mechanisms for research. This could improve the informed consent process, leave parents less vulnerable to coercion, and possibly enhance recruitment. Future research should focus on examining the influence of the aforementioned variables and extending the study to other locales and cultural settings. The motivations of parents and health-care providers to enroll infants in studies that involve a degree of risk but no potential benefit, and in determining the weight of factors such as altruism and risk-benefit calculations in such decisions might be an area for further investigation. Certainly, the views of nurses, and possible reasons for negative attitudes toward research should be explored, as they may have important implications for recruitment and parent support. Enhanced understanding of the views of all concerned around the process is important to the success of neonatal research, and to designing studies that are respectful of all those involved, whether they be caregiver or parents.
